Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 11-1 87900 

(43)Date of publication of application : 13.07.1999 



(SDlntCI. 



C12Q 1/68 
G01N 33/50 
G01N 33/543 
COIN 33/566 
// C12N 15/09 



(21) Application number: 10-209923 

(22) Date of filing : 24.07.1 998 



(71) Applicant 

(72) Inventor : 



CANON INC 

YAMAMOTO NOBUKO 
OKAMOTO HISASHI 
SUZUKI TOMOHIRO 



(30)Priority 
Priority number : 



09207837 
09287046 



Priority date 



01.08.1997 
20.10.1997 



Priority country : JP 



JP 



(54) METHOD FOR SPOTTING PROBE ONTO SOLID PHASE, PROBE ARRAY AND ITS 
PRODUCTION, AND DETECTION OF TARGET MATERIAL USING THE SAME, AND 
SPECIFICATION OF STRUCTURE OF TARGET MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
spotting, in high density, a probe for detecting a target 
single-stranded nucleic acid, for determining base 
sequence, and so on, by supplying and attaching liquid 
which contains a probe which binds specifically to a 
target material onto solid phase surface by the ink jet 
method. 

SOLUTION: This method comprises supplying liquid 
which contains a probe (e.g. singlestranded nucleic acid 
probe) which is capable of specifically binding to a target 
material to a bubble jet head 105 which is a kind of ink 
jet head and has a mechanism which gives thermal 
energy to the liquid and exhausts it, followed by 
exhausting and attaching the liquid onto the surface of a 
solid phase 103 such as a transparent glass plate as a 
droplet 104 by the ink jet method. This method allows 
spotting of a probe onto a solid phase to produce a 
probe array useful for detection of a target single- 
stranded nucleic acid and specification of base sequence 
of a target single-stranded nucleic acid. 
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S 1 w t 1 8 1 IB«(Dl^5t{l::^^, 

[Ifjiiiil 9 6] mr'\i^U>7 )Vzi-)\,f)^T^-f^ 

^ (I) -e^$n^«iii^^-rs fecD-r^^is^Ji 1 9 

[<fc4] 

so 
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I' 

Rg-C-O-fCHg-CHg-O-^H 

R,-C-04CH_-CH_-0>H 
J I ^ z n 

0, t> b< 1 n ^ 3 0 T^^oT, m+n=^l(D 

im^mi 9 7 3 ^^^i|E4'(D^-:*:^^^yD-y(D 
mmt>^Q, 0 5- 5 0 0 jtiM-e^-SIf^^ 1 9 5H2«fe(D 

[if^iii 9 8] m^^i^^(D^~'^mm^^u-:/(D 

ft. 

im^mi 9 9] a"*ii^^:/D-:/©s$7&? 2 - 

5 0 0 o^ssT^^iijRJi 1 9 7^m<D^^it:^m. 

l$nJ^m 2 0 0 3 ^-2^iM1^^7'n-y(Dg$75«2- 

6 0«SST^5 5ii[3^Ji 1 9 9ia«(^>#^^b^^. 
Clt^Ji2 0 1] ^i'>^>?x'y hfe7!i^A*:/;us;x!y 

h^T^^if^iii 8 i^mo^^ity^mo 

[m^m 2 0 2 3 m:/a-:/t)^^^(D7 ^ ymmn^ 

1 8 oi2i^<7)^^{b;^feo 

Cif^Ji2 0 3 3 ^yp-y;f5^MaMT*-5ig^:^ 1 

8 oum(r>^^ity5m. 

imi^mz 0 4 3 mm^%tm^x^^mikm2 o 3 
[is^3i2 0 5 3 ^mBntimmxh^mi^m2 0 3 

{mi^m 2 0 6 3 ^^D-y7!>^ji^tJ^T*Si9*]l 1 8 
oiBifccoit^^b^^^o 

Cif^Ji 2 0 7 3 ^f^^^, ^©+8±tci¥:^<>^ 

1 0 0 0 OflijeilJi(D^i[T, SVMc3ilS:L;feA7j^ 
[M3RJi2 0 8 ] i^St@ti^®7)tips-e^oT. K'O 

^-tmm^^^mhx\i^^m^m 1 s oiH«<D«r^jk 

2 0 8l5«<7)«r3t<k*fe. 

[11^^2 103 ^S^g^fico. hJ^^Ogl5^ 
m2 0 8gE«Jc<0f^^^b:^fe, 

\z^^xm^'^nx^^^mistm2 1 oun<o^T^itij 



15 

in^m2 1 3] mmm^yt^&dizmmv^o . 
^. 

[lil*^2 14] h U^J7;^75t^Ig^£^tr^^Jl2 

1 2g2«©i#;t^l::tr^. 

[if ^^2 15] i^V h >J ^XO^®;&ti^;!K14-etb6 

tl:^Ji2 1 2mn(0(^^it:^m. 
[m^m2 1 6] ^'5'x;KDlS®;><^i7K14r3&§^* 

m2 1 2iaifcco#^jb:^^, 

[^^^2 17] ^VhU^5^XcDiP$;&ti^20xim 

T$)^iS^^2 1 2as«o4#^Yt;:^feo 
[||^^2 1 8] m^x.)i^(Dm^mf)^2 O O iimV$> 
^m^m2 1 2iBifeoi#^^b:^^o 

[ii^^2i9] m-^ h ^ 7.<Dmf)^. ^^x.)i(Dm 
^m(Di / 2'-^2mx-$>^mj^m2 1 2iBiccDi#^{i::;^ 

[0 0 0 1 ] 

m:^m. Ri^m^~':^mmm<D^mmm<D^^it:^m\z 

[ 0 0 0 2 ] 

^s$if©-'::><i:bT, m^\ti^mmmmt^mm\zm^ 

[0 0 0 3 1 C(D^o:fS.':fa-'f7[^^<o-^mrji^jt 

:^mtVX\t. m^\tB-UyA^Wf^3 7 3 2 0 3^ 
(EP0373203B1) ^ nx 1^ ^ ^tC 

(1) @li±T^i!yD-y^'^fi^uTi^<:3^?^. 

(2) ^a6^fiSLfcfeKya-:/&0^B±tc#tl&-rs^ 

^^?5»<»e>nT^.>§. ±15© (1) 0:^m<ommf)m^ 
'^nx\.^^9trfi^mtLx\tm^\ii:^m^f^^m 5405 

7 8 3^1^M (USP5405783) i^&^^tf^n-So 

[0 0 0 4] *fc±E (2) (D:^mtLx\t. mA\tm 
m^nms e 0 1 9 s o^^Jkm (uspseoiQs 

0) ri^-<x>X (Sc ience) J , ^270 
4 6 7 M. ( 1 9 9 5) JiT-nJ' D tf ^ x ^ > 

[0 0 0 5] <!:C5T?±ia (1) <D:^m\t. @1B±Tit 
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t^mm:fa-':/^^0^^ii:Xi^^^. ^sbmm:/a--r 

(o^m^coM^j^. ^m^u-^(D's^m^no'^m\zi^ 
t<ikwr^. m-ox^w. (1) (Dij^\t. ctoi^sM 
;:c y D " y T K (Dii <h L T««K y □ - :/cD^^<D 
f^±(cH?'cJ:^S«C^75^^56 ^n^ tz^x$>^. 
[ 0 0 0 6 ] ±12 (2) ^i?>^D-:/ 

y^msar^ dch/i^-e^^o ;i<DS*j'j:»:3 3i©p^tci5 

m (2) <D:&^IS, ±g2 (1) o;5ffecfc 0 t)fiF*Ll^<h 

[ 0 0 0 7 ] b75^b±i2 (2) (D:^m(D^m\t. mmzf 
ii^^o^s, ^m(D^m\zmrcr:>x\t. mm^ti^ 

KD^i>atcil:a6T:fe< c:t75tiFf^b<, J:-pT^>«0« 
^ -T? T # ^ PS D ^ < CO J^^SS^J If ^ ^ T # -6 C <i: 

ti^J>et^, 1 O^ft tc 1 0 0 0 0JKA±<O:KKyn-y 
30 7J>^Sam$nTViSC(h;&t»SH^i. 
[ 0 0 0 8 ] 

[^H>g;!)^^^^bcJ:^<i:f ^SiH] :^^m^ ^^\tC(D^o 
[0 0 0 9] -eLT*!R!l^(Da6<)H. ^i«6Ti»aoyD 

40 tC^^o 

CO 0 10] ii^SOJgl^*^;^^ ^ 

T =fe ^ ^ f ci5 r ^ ct 0 ^ < CO ^ ^ ct 0 IE ii fc ^ ^ 
fct^p-yr u-r ^ii#^-r^ c tick's. 

[0 0 11] Sfc*^^(DJ|(Cft&<0@W«. yn-y;&t 

t* ^ d (h s . 

[0 0 12] H»c*^^(Dfta©a«n, •y'>y;ui*»*c^ 
s n T t ^ ^ pt tut o & s 81 fi«j K * $ 6«i { c: «i tb r -5 

50 ^fe^M#l5-r§Ci:*C&-5. 
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[0 0 13] m^Z^rc:^^B^<DmO)E&^\t. ^I>SCD^^^ 
[0014] 

^mn^mzi^m^^k^iLU^m't^ct^^ 

Wit't^h(OXdb^. 10 

[0 0 15] ±,^m^mzfi^fs^^':Mf^yy-^ yif^m^m 

^^^z.t\z^'ox:fu-':f^^i(%}i\zmm\z. 

mz{-^^-ir^ctfAx^. ':fu-:/rv^ ^mmmzm: 

[0 0 16] ^fc*%§^0-^MIi«{C;5^75^S>^n-:/ 

y\^^\t. ^m^^(Dmwioumz-s.\^^\z^^hx\^^^ 
zfu-^ayT.if^v h^i >^mz 1 0 0 0 om^j. 

mmmzfi^fi^^^u-yy KtCctnt^x^j^-j/ h^^^ 

X^mmz^\^X\^^^:iiit^^. 'PWL(Dl^^f)'^^X^^ 20 

[0 0 17] ^it:^%^M(r>-m:mmim\zfi^fi^^^u-^ 

yv-((ow:^:^m\t. m^^mo:>mw^(Dmm\zn^Li. 
X. mmmn\zif^hx^mm\zm^'^mx^^zfu-^ 

xw.m^^m<Dm^<D&,m\z^^\.. {^^^■li'^xig^ 

-^a-f^mf^o Z.tUh\Z:K:^^y h35^ifi5Sg^(Ciag$ 

rirc:fa-^ri^^^^m^\zmm'r^ c t^^^-e^-sfc 30 

[0 0 18] ^rc±$E<DE^^m^'t^Ct0X^^. 

^^m(D-mmmm\zf)^ti^^m&omn(Di^m:^m\t. it 

>^)v^\zt^nxi^^-^mii<D$>^f^&^!^n^z^Lx 
i^^m^zm'^'r^:fa-y^mn±\zK\^^\zniLbrcm 

nRr/'/n-ft<DKmm^^mvxm'^>'^)v^(Dm 
m&i^m(D^m^^mr^:^m^z:toi^x. i^xTj^^ho 

^^f)^. f&':fa-':f^^tsm^^^>^i^jLyhm^z<k 40 
-Dxm^±{zxlf^y7'^ >if-r^ct\z^^xm^^n 

<i:ti\im^!^m^PJim&^\zi^m't ^ c tf)^xt ^ h(ox 

[0 0 19] ^\z±m(OE^^m^r^ct(oxt^. 

m\t. ^n^\z^^ti^m&^mm<Dmm^^^r^:^m 

M-r^xm ; mum^!^?.^^y h\zmm^it^j:m : & so 
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ct\zJ:-oX(}^&(D^i^ti^^Xt&^i^^<Dm^^n(D 

mm. mx{m^mmf)^-:^mmm(Dm'B^z\t^<Dmm 
mmo:)^m^nm^\znuo c t^^x ^ ^ ^ 0x $> ^ . 
[ 0 0 2 0 ] ^cc^fcus p 5 6 0 1 9 8 o^'J>miz\tmm 

^ vx hmwi^m\^^^^ titm^xui^^tm^^tix 
gn-^uspseoigs 0 n<i^m<Dm2m(D^3 

lff'-^5 2ffe{;:(i, mti^ (pressure wave) {Ccfc 

^m<omm^^m^xr^i^tmm^ri. tom^tiyx^ 
m^. Wi^':ftj-zf\zmm^^?i^^m^f)^mo. ^tt 

^VfTl^^^o ^<D±XU SP5601980 ^i;^^JCi3 
V^T«, iiT.E.^mmiyX'r^ i;u}:^^y \><D9ct^\zm 

L-o-DB^^it. m^(D^^ x\zmiyrcm!^xj£fjwm 
^iha6, ^m^mm±\z^mvx^a-y7u^ ^mm 

[ 0 0 2 1 ] ^fzV S P S 4 7 4 7 9 6 ^{£^m^Z\t. @ 

/t;i/XS^x y hJ}^>7^gg (Piezoelectric Inpalse Jc 
t Pump Apparatus) ^ m^^^xm^A^thi^ LibX . :^ 

uyt'^i^yU'i ^m^^t^ct. ^Lx^n^m^^ 
xmm^^ommmm^^^'r^:^mf}m7r:^nx\^^ 

[0 0 2 2] L^^LZtlib(D^nmWilZ\t. "f-ibm^O) 
^^<D^m^n^^t^Wi^zfn'r^^'i>^i^3iy h 

rDiEm\zmm'^bib^^^\z'D\^'iX\tis!i^m^^nx\^^ 

[ 0 0 2 3 ] 

Rnm2{t:^^B^iz^.^^n-zryU'i. m^\tmmzf 
a-^yu^ (Dmmyj^(Dm^mMmx^^. mnc^D 

i^^X 1 0 i\t^thmtbX<D:/a-f. ^sjAt^^i^ya 

-':r^^tsmi^^^m'^m\z^mLx\^^^mi^mt^f^ 

Stg (^Jx.t^^H>^;^7X^^) . lOSilO^vx^;; 
^. 10 4 \tn':f)Vzyx.y h ^y \^ I 0 b ^^^-^ tl 

rzWifkzfu-y^^tsm^xh^. ^tzWi2\t. mi(D 

A*y;Uyx*> h'^^y H 1 0 SOA-Ai^^fSST?* 0. 
m 2 td^ViT 10 5 «A':/;i/5;x h^^y H, 1 0 7 



( 11 ) 
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Tii^asi 1 1 1 - 1 , I 1 1 - 2. =L^uAm'vm^ 
^nx\.^^^m^tji^mi i 3, wmmi i sRz^nm 

10 0 2 4] mm':fa-'^^^t^mi^ 1 0 7 fiti:ttl:*-U 
(PtmP) 1.1 9 ^T^TiSO, 0f^coE:^{Ccfc 
oT;*-X;^X 1 2 1 ^rJ^^LTl^S. CCT^Mll 10 
1-1. 1 1 1 - 2 «C^^fi^;f5^J!lPt)5t, 12 3'C7K 

1 0 7 Jcm?a7)t^^L. ^(DEEt}X^:^7.:^7.^^t± 
aSL, :tU7^Xl 1 9^^^?^^^ 10 7 Ti^tiitliL, @tg 

-5 0 trn "J «y h;u@^(c«^-rsc:<i:;5i^pitlT^o, 
^T^^. 20 

^^^±fBbfc^;^j:M (^jA^f 1 <>5^^t;: i 0 0 0 0 
\t^^(Dmm':fa-:/(D:^if^yhm\t. ^iA{^2 0~i 
hf)m^^\zniLLx\^^^ctf)m^viK ^lxccd^ 

CO 0 2 5 ] (ttm^^CDl^tt) ^^m<Dm^h\^x\x. 

H ^ m $ n 1^ ^ 7!>t @ ffi ± (D ^ a CD ^ a tc ^ 5^ 

x^Wi.m.^u-'yi)^^^'^^\^u\i^n\t\i^t^u^WL^x 

[0 0 2 6 ] ^\^xn^)\^V:z.vV^vYi)^^0^^^ 
t\^oWiM.fi^^\t. m!k'^(r^^'^h\^X\%mfL\l. ^(O 
^mt}^ 1 - 1 5 c p s . mfS^tif)^3 0 d y n/c mil^ 

±f)m^i^^^. sfc^^^ 1 - 5 c p s . mm^ii^s 40 

0-5 0 d y n/cmiiLySiii^. @ffi±r(D^5*&a 

f)midXiEmf^h(Dtt<i,o^\z^mizm^^'^n^. 

CO 0 2 7} '^iZl^mi^O-i >^ zyx.y h^m^ii. R 

3t14€:#!«"r^ ^^*tCf*«ai^«2me r-5 0 0 
Ome r. 4^(C«2me r — GOme r (DWi^^u-y 
0. OS-SOOmM, 4^tCti2 ^ 5 0 At MOMfig 

[ 0 0 2 8 ] (ti:tilSKIiai5K) A*y;Uvxy h^iy H;&^?> 

^m^n^mi^<D^0SiLLx\t. ±.mLrz^\zm^:fn so 
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T ® ffi »C b T iE a ti: m ^ ii S ^ ^ ^la fife » ^ b 

u:3-ju, y^D t:;ur;u3-;usc;Tl2it ( i ) t 
^ ^ n -5 T -b ^ u > 7 ; u 3 - ; u $ ^ tr ^ « Iff S b I i 

CO 0 2 9] 



R 



Rg-i-O-eCHg-CHg-O^H 

A. 



(I) 



Rg-C-O-^CHg-CH^-O-J^H 



[ 0 0 3 0 ] (±sS^ (I) R.> R:. R,J^r/R4 

mik^^t>L. m=01.-::>n = 0. t>b<m^m+n 
^30t?feoT, m+ n= 1 coi^^ttm^fcttnttOT 

$>^o ) 

Mlr:^|*c0«JtCti^^S 5- 1 0 w t ;5^U-feU>&5 
~10wt%. 5=-:t>^i/'j :3->'U^ 5 - 1 0 w t %, 

at±l5^ (I) -c^$n^r'fe^i^>r;un-;i/:^ 0. 

02'-5wt%. J;0$?^b<fiO. S-lwt^^-^ 

CO 0 3 1 ] :i(Dmi^^m^^rcm^. n^)\^v:cv 

y Vf)^^1^Wi^U-y^^tsm^^^m^'^X^^}L\Z 

\t±.^(Dh(D\zm'^-^ti^^<Dx\tf^^^. m7L\tm^^ 
f}^. m^n±xmf)^o. ^Lxmmr?>:^^^y htom 
^mircm^\z\t. mi^cDi^m^prnm^ij. ^\z\tm^ 

y P - y (D g g il S t) ± 12 CO «a a 51^ T ^ T t) ffi I i 

CO 0 3 2 ] mm tm^ommmoymm) m^±\zi^ 
m'^\^ibrzmm:fn-'f(D7.^>y h^m^zm^^ntz^ 

^mm±L\z^m\zm'^'^it^<D\zm^i3i^mtLx. m 
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x\tm?i^i. -^u^ ^ \^mt^:t-)i^ (-SH) mt(D 
^m\z^:t-}i (-SH) ^^f^^^itx^^. mm^ 

^t^m^'fa-:/^±mLrz'^^(Dmi^\zmm^'itrc 

?<Lftmnmm\z^^vftm^. Wim':/a-:fmm\tm 
^Ji\zmibxfh^f3ix^yht:m^ir^. m 

i5^^mga6 ^fiT^V^o 20 
CO 0 3 4] m^^t^^^l 8 me r D - 

(^p°p^ : B J C 6 2 0 : ^l'/ > (^) ttM, ab¥ 
m^ZW^'^m\Z^j&Lfth(D) ^fflliT, 
yx>y hA..y Kco/XJUCDPalRS* 1 . 2-1. 5mmS 

2 4 tf:3 U :y , Sti±fC(iS^^ 7 0 ~ 1 0 0 At 

^^m^zmwiyfct^oMm^zmM-r^x^^y h (ui^ so 

^t^0SHmt<o^^.\t. ^m'^ti^mi^<D^^\zh^ 

^f)^. (2 5t:) TT3 o^mmr^Tir^. t^^ 

Z0mm\tmi^(D[±^\Z\::jiVi^j:y h^y H^^U/h 
[0 0 3 5] 7^43, VW-r^ Y^^^^^-)\^mt.(f>^% 

•ji4^f^=TTJii^x;u37 Y Hiis^ (-s- 

S-) ZL'Si^^ti^Z.t.t'^h^. bA>L, ^ 

(0 0 3 6 ] ®ffi^®^C0TU<5 HS(03>A:*ffei:U 

x\i. m^<r>:h^i)mwiX^^m. mxMn'yT.^mz so 



D^D^^i/) X^'>-r^K (N-(6-MaleiDiidocaproyIox 

y) succininiide) ^^triSH (EMC SUM : D o j i 

[ 0 0 3 7 ] 
[ib6] 



O 



•0 



N- (CH2)g-C00- 



[ 0 0 3 8] ^fc5^^-;!/^7&t|g^L/^;^isyp-:/ 

t^mz^' ^SScoKlichLTS ' -Til i o I - Mo 

d i f i e rC6 (Glen Research1±S5[) ^ffiV^S^tr 

[ 0 0 3 9 ] (r 5 y^chXT}^^ vg) s^^fctc^ijfflT 

[0 0 4 0] ±fBb/ccfc'5tC@ffi^Mi:-*0[:Ki6^n 

- y (o 5ic «c s i> s L T^^j^^ ^ j^fiK-r ^ ck ^ 

h -e(^^^ >^ n - y ot^:^ ^ i^- -r ^ c: <h Ti^T ^ ^ o 

fi. I^^^i^^ (i?»JAtf^l|6^;:i:i|iS^^) (cj:oTSffl 
±C@^b;/5:^isyn-:rtclt'^, 13^]-^:^$ Oil VWc 
J: ^ y □ - T^D N A Oi^^fi ^ ^ i; S c: <!: < 

^mm^t^±x)\<':f^)^^M-yB yRHcAz^^-t^ 

^^Ift 1 - 7 gK(D7;U4^U'>S$^ALT*5l^T'fo^ 
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[0 0 4 1 ] {rU'i(Dmm) '^^z:^^BM^zm^'fu- 

^m»tVXif^J±^J >7 . 5wt%,m^7. 5wt 

%. ^^i^^Uzi-)l7 . 5wt%, ±m-^^ (I) 

affil) iw t x^^tsm^^mMt^. 'Aizmif^\z^:t 

rnm. 4#*w«2-'6 Ome r ^g^cD-^IM^^^ ^ □ - 

K:/^-:/$±aa^0E^^c. fi«j^«»S7!i«o. 05-50 

OuM. 2-5 0 //M(7)|5aT. ^ ^ 1* S 

1 - 1 5 c p s . ^{Z\t 1 - 5 c p s , ^fcmmmidf)^ 
3 0 d y n/cmUA±» It tc 3 0 - 5 0 d y n / c m 

trs.^^o^zm^L. ^ihmomwtr^. ^lxc<o 
mmpo-^u^ ^ \^mf)^i(^'^vxi.^^m 

1. 5mmga[{C*Tjajg$it, ^A*^>IU v x b ^ 'y 

vf^m^/^^->},zm^'t^ct'f)m^L^^. 

360X720dpi (Dm^^Z\t. 3 6 0 dpi (0:^i^ 
fC« 1 |plRtai^2 [El^ttttJ^li-. 7 2 0 d p i CD:3^f6itc 
1 iHltiiai^ 5 lHl^ti:m ^ -ti-^ ^ ^ft^TX^^ x-r 

y^vftm^t. ^-^wxsi^-y hPigox^-xnif!^ 1 0 0 

AtrTic!:;^j:0, {^J^T-g) X 4^ 'y h t O n > 3^ 5 3 > 

^ + ^ t c <r c: i t:?^ pj T ^ ^ o 
[0 0 4 2 ] :k\^^xmm±(D^u^ ^ i^mtmi^^om, 

f)^mm\zm^\zm^^n^^x^^mm^m?i\tmm9-^ 
>A*-i^{cg|g-r^. c(Dmwt±miyrc^o^zm^^t 
mm m2 5x:) x3 o^mmx±^x$>^. ^(D'4m 

[0 0 4 3 ] ccxziommya-yru^ ^m\^^x. 
mA.\tmmmm(oi^m^^nts.oi^^(oi^mmm (s/ 
Nit) (D(&i±^m^zt^^mtvx. ^:KS?yD-:/ 
^mn^m\z^^brz'^. mmm(Dmm':fu-:/$^m^ 
^ifh^^>^)\^^\z^^ti^mmmmmti^^Lf^\.^^ 
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^>^<Dxmitiii^^\zmcxnr^x{t^< . mx^ft-^y 
tim^':fu-^ifi{^m\.m\^^mziBi:'^nx\^^^m^\z 

hyuv^y^cDxn^'^^r^ ztf)^x^^. 
[0 0 4 4] C(Dm\zLx{fm'r^:fo-':xyu^\t,^ 

vx^^\^^. ^vxc(Dmuyjm\z^^xm^^n-^ 
f)^Mmm\zmm^nft':/u-'f7u-(\t. -e-o^sw- 
:^mmm<D^m^. mmmmo^^mizm^^^^n^. m 

20 ?i\t-^>^)i^{z^^tix\^^^-^m^(Di^^. mmm^i 
^m^(D^^-^mwim(D^m\zm\^^^m^\z\t. mm 
^-':^mmm<DmmmmznLx^m^fs.m^m^\^m 
r^-:^mmm^^o-':ftLxmi^^. i^yp-y^^ 
tsmi^(D7.7fsy hf)mm±\zmm^tix\^^^^a-':f7 

U^^mML. m-^U-^rU^ (D^^ifCOX^^y h\Z. 

i)->':f)u^mf^Lxmmm-:^mmmti^m^n-':f^ 

•rs<:J:'5?a:^#T«C®l^fe^. (OXt!^ -y h tc43tt5 

A-r:/'J 'y h*<DW^^m7^^tBi§^(7)|!£^0:^^-Z?i^mT 

[0 0 4 5] i^>^V:s.yV^y HcoS^) ;5:*5±I5 

>lUvx ^y h^'y H-efT/:tf>«lfiKcDi;^.*iftH^LAc;0^ 

1^ Jc: is I. ^ T fc^ X 1/ <D Ig id JE f«J ffl U T y X ; UF^ CD 

50 t>pI^T3i§, L?5^Ui(f8aL)tfilJCA:/Jl/vx«y h 
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^ < A < ' J y >r tf - 3 > s o ^ ^ $ ± ^ $ -a: 

10 0 4 6] HtC 2|Jil±<D;^7j?-/ hP^T^W^tl-S^ig 
(PNA/DNA) CdST, 7^n-:/(D — UT©[ 

mtbx\t. 7':t^i^^j^smm (dna) yp-y, u 

^^mm (RNA) yD-:/StX'<>^5' HfeK (PNA) 
ya-y^^trfeco-r^^o PNAJiDNAtc^sn^ 
4S<^i^^ (rxr.>, ^T->, 5^5>. '>hi/>) 

Tia^c (II) «c^$n'5«i;^^xa^#-r5^^3s 

[0 0 4 7 ] 
[fb7] 



K2N^ ^Base 




[0048] (^tfTBasej «D N A ^r^l^t^T-S 4 
®Sco:fiS (7x::i>. >'hx>. 5"5>, yrii>) 

ti^Xt^. -ebTPNAr^DNA-^RNA^<D3^/^(^:t 

^fj&ch'Sttr. til!-pTPNA<i:^W-42fi^aigt$Sf£; 

^ W ?^ S ^ ilL ^ i6 tc D N A p - :/ (i: ^ W - * II 
^K<h©A-f :/U H^RNA7'n-:/<i:^W-*^^ 
KicoA-r::^u K iit^bxp n Aihgi6<j-*^^is 
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ffl ^ y P - y <!: U T W M^j: CD -e 
^UTmlg2L^c*%^»c^§^gEyp-y7U< 
(Dm'^:^m\t. ^^yp-:r<!:UTPNAyD-y^a[. 

^u;t^^fcfeW^"r*o> PN Ayp-^T^^ti^^^ 
tc, jat:>iiiiii^{ciBii$n^cPNAyD->^r 

7'P-:/^@t@±C0lS^^tlfcfiCg{Cil:i6$-ltTyD- 

10 ^RNA:/p-:/<hi^^(c. p N A:/D-y(D*j^<h@ 
ffi^® «h CD ^ ^ s i> tc s wr ^ irtes & ^ A -r 

:b-e:cD-t>fA±aibfc(^<i:l^^ico5"xt--;us (PNAtK 

nA^1^^(D^:t-)Vm(DmX\t. 0lJAtiPNA:/D- 
yON*^ (DNA(05* ^^tCffi^) 
'^0'>XT--r> (CH(NH») (COOH)CH, SH) S^^^Af S 
Clii-Cai^^n^, PNA:/P-:/ON5^jS'V<D5/X7- 
^>©^A«, 0»IAt^P N AT'P-^^ON^ISSSOTS y 

-oXnt^O Z.t.ti^'V^^. ^/t P NAyp-y(0N5|^ia 
(7)75 y S(i:0>JAt^N,H(CH,),O(CH,),OCHi COOH(D<fc "5 

-^^LT@1i<i:c^J^^S€a|ALAc*l'&, PNA^P 

30 aiPBi$-&6 d td^-e^. A-r y>r-tf-s^3 >a^c!) 

[0 0 4 9 ] SfcP NAti^0j^S:ltC^oTtl7K(C^ 

f 5 /)t i; tt[Sg CD D N A t it «ft -r § t <£ iS^ 

PNA^^(56 h U 7;U:tPPi? (^J^t^O. lwt%S 

m^(Dm^^m\^^x^ >^-j:x.v v^mzm'^'t^m^ 

m^'^Xi^< Z.t\t. P N A7^3S(^>'X5"<>^g4'0 

A(D^:^-)],mtmnnm(D'7u^ ^ HSiOjS^a^ 

- R N A T'P - >^(7)^5i(- 2^ A L fc5"^-;PS t @ 

m^m<r>^V'i ^ \'^<DK)^.m^\tmt^\yt:.mz z 

t^. P N ACOii^(CJlA*y;i/vx -y h ^ *y H^ffll^^fcif 
^ -r ^ -5 T 2 B#>ig@SS*£;: $ ii: § C i: 7&^$f ^ Li.^ o 
[0 0 5 0] M(cyp-yi:UT«;KKyp->^{cK;^ 

50 ^Wim\zm'^h%^^m. mx^.tx^'t-^ 9 -ii^t ^mz 
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m^^u--:/ hi.x^^^^z.t.t/^T^^^. com 

[0 0 5 1 ] &.±mMi.rcm^Z^ >^ zyjLy hf±m':fu 

tm^^mt(DmxPk^m^-/)m^'^ri^m^z^^iz'& 

m^^^ALtcm^^zit. ^mmmizi-iibo 

Lf3:\.K m^mmm^z^m-vR^^m^a i^\zMr^ 

:/f)mm^<. R'ommm^zmm^tirzm^:/a-^7 

:^^X^^o 

[0 0 5 2 ] fS.^C(DC t\t:^mMi,Z^^^X^m\Z^ 3L 

m^\:Si'fa-':rmm'fymm'^n^^x.)i<DriS\\z^T 

7.} twr^) ^^a6J^fi£bTi5i^fcii'^, m^±X(D 

t^t^o ji)v<Dm\z. m^'^^':fu-'fmmizn'r^mm 
(D^ x.)i^^(Dm^^\z$>rz'DX^(}^<D^m'rtif)^±cftt 

Sffi <D Si^i *5 i^ffl :^ ^ i> T U& 0^ -r -5 , 
[0 0 5 3 ] m5\Z. 5^M'titC43ttS7'D-yr U-f o 

-fi^^&^T- S5 (A) itw-mmxs^fO . ms (b) « 

0 3±{CT h rj^7,:|^|CSBS$nAc[HlgP 12 
5 ^^ttfc^jgSr^f a, ^ h U 1 2 5 i^m) \Z 

.fct)T5iMcii8i$nfc'^x;u 1 2 7 (i. -7 h »j ^xn 

-^-wiiijgttiOigBifj^e^iO » -eojsffi 1 2 9 tc«@3ra 
1 0 z(o^mifim\hhit^m\z^^, @taio3(D^@ 

[0 0 5 4] h ^ Tsn^ ->^i&^r^nmt. y 
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KJt^m(D^r^^^^m'^Lxi^m'^^:h^^m^^^^ 
(Dmmmi)m\i^n^. m^^<Dmmthx\^. r^u 

h^CO^flg^, >':^- h UxX 
10 5fei4^|gcO^^0iJiLTfi. ^JA^UVUvXh. DE 
UVl/vX h<J:LTt^. ^{b^i^U-r VT'UV- 

XTv H^uyx 7xy-;^^^J!g-^#;^ 

[0055]DEEP-UVlxi/Xhi:bTfi, 3^^x11 
XX5";U^C0ig^ffi]$fj)^J^ U yx h^^^lf -5 d <i:7&«T 

3. 3* ->?r-:x Kv7x->iux;i/4^>> ^^u. jI^u 
[ 0 0 5 6 ] m9vmmitmmt\.x\^. ^vy^x/ 

^> IS. 2SJ^±CD^m^P^$&^i<£r2-l 0 

[ 0 0 5 7 ] f^^. y^-y<i:^6<JtlMOS^r^tl^^^al 

Ktt^m<Dit^mm,mz^m^^-?it^\^^m'^\z\±. vhu 

X / 1 37 - > ^ 1^4 ,h L T 1^ ii 3t 14 0 1^ ffl V i ;5 $ 
[ 0 0 5 8 ] '^\Z±.^L1tm^MPt^m\^^X^h^)^X 

n^->^i^^t^-"D(DljmtLx\tm^^^\zzi- 
::^>^(Dmzmm^x.y^>^m<Dj:mz^y)/^^-- 

^7^-coyp-t:xtCcfco«3te. mm. »z^mz^.cxm 
it'r^ct\z^r)n^^->!fr^ct%'^mx^^. 

[0 0 5 9] C CITV h U i7X 1 2 5 $«J!i$Sl<h 
50 ^, ThU^Xl 2 5cO^®«^7Ktt<i:?a:§. dODSIfig 
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ox)vm\zmf^^tirz^u^':/n-^mmfB^xcD^c*) 
[0 0 6 0 ] mn. ^^^)^s mmm<o^w^m^no 

z^u-:fi^mt7i^%<D^mx^^c ti)^^^^(DX. C(D 

m^^tti-m^zmmx^^o 

[0 0 6 1 ] 'A\z^jL)i<Dmm (Sffi^®©»ajS5) * 

y D - <h pj tg T^c «i ^ <h -r ^ { c I ^ T -r 
^, ox.)\^(omm^zu^'^ii^'Bmm\t. -fa-^^zm 
i^^'tt^'gm^t(pm'Bt>it\zj:.'Dxmti,^. mTt^t:/ 
n-zftLxm^\z^:t-)im^mxLrzmmzfa-zr 
^mi^^m^\z\t. mmLfz^oizmm^m^z^u^ ^ 20 
HS^^ALT*3< c i-e':>xJ^^c#^^L;^c^®^:/□~ 
7 ^ y m^mm'fa-f^igf,zm'r^mm'fa-z/\zM 
vx\tm^^m-^<Dx^^^i^m(Dmxt)m^v\^^. co 
m^mm^(Dm(Di^^t>ii:tLx\t. mpnttf)v^^^iy 

AtCcfc^) ^^li^lzm't^W(m':/u-':/\zMLX\tm^ 

^m^(D7 ^ /m<Dmxf)^fif^L\^^. c<d7^ /mtx. 

f±m:^^x^ihLrzm<Dmm±^<D^mmt^tt}xt^\^^ 

[0 0 6 2 ] r a yg-^x^^:^ vg(7)@ffi^®^(7)2ilA 

^) xm:^ y T^WL^m^mmLXTK^m (v^y-;PS) 
(^jA«N-/3- (r^yx^ji.) -r-r^/T'D 40 

t:;U h U h + S^5/^>l?) -^XTj^^S/g^ailAb/Sii/ 

i^^m(07^m^tKfB^^^ct\z^r>xnti.'^ctf>^ 

C0 0 6 3 ] ;5:feN-0~ (r^yx^^jU) -r-ra 50 
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h ^ V V ^ > : 

(CH,0) , S i CH.NHCHiNH: 

[ 0 0 6 4 ] 
[^b8] 

(CH^O)g S iCjHgOCHgCH-CHg 

[0 0 6 5] OXi7v-r^>;;u-4- (TU-r5K7x 
x;i.) :f^U-h : 
[ 0 0 6 6 ] 

[^1:9] 



{CH2)3-COO 



[ 0 0 6 7 ] ±BLrzmm(D^mmm\Zio\^^X3L'!f.^iy 

iSf^H>^D-y^J^^$1i-fc'^x;Kc^yD-yi:4^S 
e<l *c S ^s: -r s «l « 4^ M * tf tK fig? ^ ^ #^ f s « ^ 

[0 0 6 8 ] ^rzm^tLxmmmwi^mi^^m'^. m 

^tfOrganic Thin Films and Surface. Vol.20, Acaden 

ic ?Tess(Dm5m\zf^m<D:^mz^omm^mmm\zyi(. 

f)^x^^. ^\^^\t:i(D:^m\z^D7i^mm^mALrzm\z 
±t^LrztJ^7sWL(om'^tm^iz7 ^ y m^pxts^ym 

$r S ^ > { ^ #y $r ffi I i T T 5 y g ^ X 5}^ 4^ S § 

rnxLTzo. m^zit-^i^^ ^ \^m^mx'r^z.th'^m 

\t^h^)^7.m^mznti'oxh^^'^. vhu^xji^fiK 

<o'^mz^r>x'^mm(Dmx\z>sL^m:f^^)^^mm^^nm. 

>i^>?x'y h^li^CJ:oT^'^x;UtcSJ«;^g?S:#^|&-r 

[0 0 6 9 ] «*fli^«Jc^D-y^j^^r^:^fi 

t LT«fi»JAtf, I^MBSe 0 - 0 1 5 5 6 0 ^i^^CgS 
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to 0 7 0 ] ^fz. mmm'ik0mmmy\^i^(Dm'^. m 

'^^mzit-7.V^-^^m^f^^V^'rt^t5.oz.L\z 
[0 0 7 1 ] cicSTfd:. E%^is^t.\i^X\t^u-^m 

^mm'^\z \m,(D%.n^^t\\t^\^z.t.\zfx.^. 

[ 0 0 7 2 ] T h ij i57X/^i$'->CD'j7XJKD1t-rX1^J^ 

mx. ^«<D-9-<x, ikmm\z^m:^t\^rv^±^a> 

[ 0 0 7 3 ] i^iktLx\t. m 5 izT^-rm^^w-nr^m 
(Dmmf)^AE:^mm^(D^<Dizmxx. %ms^n 

[0 0 7 4 ] ^3L)V(r>'^^ xt\^x\t. jKi&ScDic, r 

; I^W ^ M <i: ¥ fr :^ :^ ffil T CO »f ffi * IE <t f § JC 

'^(Dl}a(0:l$^2 0 0// mJ^Tch-T'S d <h t!^^ 1? # . 

Otim^T. RJ^iT^^^ti-^cDiig^ 2 0 0 itzmi!^ 

[ 0 0 7 5 ] :s^)i^(omj^mmt. m^<D^o\z^m 
M\z^n^±,T^\p\xmf^mx^mr^mm. ssio^^ 

[ 0 0 7 6 ] ii!imr^^x;uFBiomiifi, ^jAt^-r >^ 
^ a i #^ Jte $ ti ^ # X ; p t CD ii> (0 fi: s "fn 7&t 

;UFBl(Da5«l;5t'^x;KDS:gfiO 1 / 2 - 2fg0l5ffltCd5 

[ 0 0 7 7 ] m^\t. ^ T.)V^lE:^Mm^t't^^'^ 
co^if^&^ft^k'r^^^tc^iircc:^^^ (i-r>5^xi 
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-O"^. ^^IM^ 1 c mx 1 c m) <hT^<i:. 3>hf:h 

h u 7;i/^^x h o-tLxo^mm^-f-^^z^rcriHi^m 
tt75^e> 1 0 oi®x 1 0 om. 10 0 oj@x 1 

0 0 omu±(D'Xa-'xmmf)^^^r^ztf)m^h\^^ 

jE:^mm^(D-m^ I 2 0 0 urn. mmt^o x.)[^m 

[ 0 0 7 8 ] ^fz-^h^j^xom^ m^^mf)^^<D^ 

iffsu<m'-2 OMnKh-r-sci^&i^ffsUri, m 
t>c<D^ot^m^ tr^ct\z^':>x. mx\t^y^i> 

h^ihm^m\^^xz^a-:/mm^^^ aLjiizmf^r 
^m-t. ^ y^s^jLy h^^^wt<Dmm\z^i^x:fn 
-^mm<ow^^. mzfa-zrmmitm&mmm±\zH^ 
h^m^-r^zt:^mmts.^i±\zbf)^mmb 
%:f^\^^m^x$>-DXh. m^n-'ymm^jMm±(DmM 

(D^m\z±^^it^ctf>^x^s ^uTsuy^^^—y 
3 y^m^x^mzm±r^ctt'ix^^. 

20 [ 0 0 7 9 ] mz. ±f2c7)M*bli|gffl(D±^-CCD':7x 
)VO^m\t. 2 0 0 umx 2 0 0 /zmx 2 0 Mm> T)^ 
t>%. 8 0 0 p 1 tt^^. ^Tz. cay-^-CXX. mt^T 

ji)]^m<o^m mi(Dx) ^mm\z2 o o umtt 

§^ 6 2 5i@/c m'cD^x;i/^S;0^ti^n^. "Tt^^ 

^^-y-tLxi 0' m/" cm' ^±(D^ x.)im^^^ 
)i^o^m\to, 1 p 1 t)feo> ^oi&fii 0 0 0 0 0 0 

30 li/ c m' ^:>iS„ 5 m X 5 m m X 4 /z mO/^^ — — 

> ^ ^ O ^ ^ iJD X i$ T H ^ II 6<J tJ- -r X T ^ O 

[ 0 0 8 0 ] ifi^mz^\^^x'fu-':rmm. ^^v^i±, 
x)V(D^mtm^wimtr^m'^\z\t. ±s3(oif 

I5£75^e>. «E*3 0. 1 en ij hJl. (p 1 ) 75^^ 1 ij 
h;U ( n 1 ) <h/j:§. ^tz. 'v' h U ^ X ^ $ tl -5 

40 ^(r>m,m^f}\z^ 0 C7x;uco^^^±iBi^ftcofee^':?x 

1 0 n \ <om^mf^t^ct\zti.^. v^rncD^^ic 
*^7&^ ^mmmtmi^mmm^B:tif\z^f^t^ct<D 

«C«i(^'r*e:<i:;5^»*Lt^o -f >^ >?x 5/ h y U > hi? 

50 \tum:t-y-xMi^miz^m^sb^Lx-c y^^f±m 
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p 1 1 0 n ! -e^^OT. COj^l^h^ nJi^^O 

CO 0 8 1 ] ^mm\z^n{f. mmcojAfi^Ki^t. mm^ 

t^ti. ifc, ^m^^\z^^<^(DU.tif)^;i^-:>xh. ^x,)\^ 

^^tsmmzmmi)U^^'rnitt. mmo-^h^j^x^z^y^ 

[0 0 8 2 ] i^^Mlzm^^^^ >^zyjiy hm\t^\zm 
[0 0 8 3 ] tZ^X:^^m\Z:td\,^X^mi 0 3 tbX 

m^^^ z t(Dxt ^^^mti.x\t. ^m^m\z±mbrz 
mr^m^ <D'^m^^mxx^^h(ox^ni,ti^< . m\z 

t>07&tiff ^Lx-:fa-':fti^&)i^nt0Ki^^^ 

(D^m^yt^m^zrruom^. mm^iftLfci^mm^m 20 
tr^^tc \tm^^^^mi,zmmr<s,mn tt ^ z. tf)m^ 

-^^^-hmm. 5i^ux^i/>i^ig. :^^kb'->ip^^i^ 
^ ^ J!i s « t;?^ ^ I i 6 n ^5 o 

[0 0 8 4 ] if^mX\tZ.n^^u-^7U'^\zR^s^ 

^^^^omm^^ti^h. m^f^Rm^mzm^. Km 30 
^nfsio. mmor? jLji^z^u^Kft^-r^^f^nomm 
^^f^r^^^myt^^^m-^iz^t. ztu-^tu^ <d^^ 
(^t?x.)v<D^t\^n\z. ::^D->^{c:sji£;$-a:§'<^'>ni: 

T tC J^fiK ^ tlT -5 y D - y r K <D y D - y j^^ $ 

zi>^ s^^-i^ayof^i^^. ^m^t^m(Dm^^^'^mt 
mi iZ7r:Lrzmn(D^o\z±i^mmo^no)^< 40 

mno^n^izh. ±m(D^o\z. -(>^i^:cy hm^m 
[0 0 8 5] :^^mx\t. mmzf^^r^fttb^zmi^'r 

mx$>^(Dx. M^jOKji^^^i^^^. m^^^tiftmmom 
[0 0 8 6] i:kTmmm^h^x:^^m^^\zmm\z^ 
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. ( 0 0 8 7 ] ^mmi 
(A^juvx^;/ hzfo >^-^mi^rzmm^^-yr u 

(1) mm^f^ 

mz-^mvtzo ^co^. mm^x2 Q^mm%mm.w 
srfrv^. ^(o^. iifimz^^'ikm^m^hit. mmii^x 
-tr^i^tz'^. mmi^<DX'oit^^^x^^\zm'^w,9ikm 

[ 0 0 8 8 ] (2) mm^m 

r ^ y m^f^^^Ltzi^^yit^^ (n-/?- (t^/x 

tfx^>:^^yyj >^m (^i?pS : KBM 6 0 3 ; 

T^^miyfc. :k\^^xz(omm\z±m (d xntzmm^ 

(2 5t:) T2 0^r«1gLrcft> §l#±^fT. 

:^ y 7sW.(Dmm\zo!f:^i^^fx^m^itrz. 'A\z:^ 

yXWi^l 2 0 t:JCj!lDl^U;t:t-y>^T? 1 f^m^-^ 

Lxi^y>iiy':f^)>^^m^%m^^. m^nm\zy 

vX^^^X^H (N- (6-MaleiDiidocaproy loxy) succini 
fflide;Doj in1±®l) i^^BUC S $2. 7 

mg^FaU, 'J^^)lX)V7t^:^zy \^ (DMSO) XJi^ 
y-)U(Dl : imW.{zmmmmf}^0 . 3mg/ml<h:^ 

^^^zmrnvfcEMc smm^mMiyTc. i^^ytiy^ 
u >^mm^n':>it^yxmt:c<DEMcsmm\z^u 
x2mr^mi^x. z^y>tt y:f^) y^mm^z^-DXiSy 
x&^®tcsi#$nTiisr 5 y e.mc s^^i^co:^ 

fiEMc s *3f5(Dvu^ s }'mf)^mm{z^^t ^ C t^Z 

EMC S^§?^;&^b^f^±tfy^c;^^X^tiDMS O 
X / - ; K?5 ^ ^ ^ X y - ; u T ii jiSfe ^ L 

[0 0 8 9] (3) yD-:/DN AW^fiJc 

ai)^fi£«{TO^fiJtP#»C^^-;U^x^' 7 7 (Th 
iol-Modifier) i^Uy^JD--^ (G 1 e 
nResearch) ^M) <&ffiV^^^{Cci:oT^:t- 
(SH) S€:#ALAc, jgg i^^TiiaoflJe^^ ^rfr l> D 
NA«:(Eli|XL, aatSt^if^^ PT hy7 7>f-{CTfi[« 

i2^J#-^ : 1 

HS-(CH, ).-0-PO,-0-ACTGGCCGTCGTTTTACA*' 
<4) B J T'U >i5^-(C<fcSDN APtm, ;feJ;t/S«'V 
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±iSK^^j#^ 1 <D-'^mDNA^mmmmf)m4 o om 

g/m 1 \ZfSi^J:o\ZTEmm ( 1 OmM T r i s - 
HC 1 (pH8) /ImM EDTAAimm) ^Z^M 

[0090}i5^'J.1rU>7. 5wt%.^^7. 5wt 
(I ) T^$n^7ir^U>r;i/3->iU (^^5^ : 7ir 

tz. CC0fig^^(D^®?i:t;{i3 0- 5 0 d y n e/c 
iSfflF*3T*0. 8c PS (E^Jtei^li': 

(fflp^« : B J C 6 2 0 ; ^"V/ > («) tt^) 
^IS-N*^ ^S'l75? pjg|3^^ JC 5S:ii *lfS L t> & -5 . 
C<D/\* X hy'J>^-ti 360X720ci 20 

tc±gB (2) T5aSL:fei/^xfe$r^lPL, :/D->^fe 

¥imMt.<D^m\t\ . 2-1. SmmT'^o^c, ^fzTs 
it^v'r^y^St,. 3 6 0 d p i (D^ffijtCfi 1 [5I<Z)X;J?'y 

•r^ >y(Oft 2 ©(D^fftm^^rfr^'cCl.^. 7 2 0 d p i O;^ 

mz%.^^^\,1t. X^^yT-^ >^mTW:. 

a-:/mmot±mm\tfi^ 2 4 p i "e*o;to 

[ 0 0 9 1 ] (5) yUy:^>^Rft^ 
IM N a C \ / S OmUU >mmmm ipH7 . 0) 

[0 0 9 2 ] (6) A<y U iS^-rif-'>3 >JKJ«: 

S2^j#^ 1 (DON Atmm&oummmm^^t^-:^m 

DNA^rDN Aiilj^^^-C^fi^L, 5 * 5^ 3S □ - 
^ >Sr^^$1i-T^iafk:L/i--*mDNA^#Ac. CCD 
^^^b-^liDN A€r 1 M N a C 1 / 5 0 mM 'J >ig 

^ffi^^ (pH7. 0) iiMtu^^o\zm 
ML. c(om^^\z±m (5) mrczTay^y^mm 
v^fo-^r\y-(^mmL. mm (2 510 T3B#r«i 

ZfrU-r^lU Na C 1 /5 OmMU >Ki^«fflt (p 50 



) l^^iP 1 1 - 1 8 7 9 0 0 

36 

H7, 0) ^?^r^^LT7'P-y^^<hA< 
Xbrj,:^^'orc-:^$nDNA^m\^mLrc. :^tci^yp- 

^S:ARGUS 50; h-^X («c) ttili) $ 

[0 0 9 3] (7) 
^Wt-:^mDN At^±^y^X*$>^m^mn 1 
^7'P-:/OX5i^ hT«4 6 0 OCD^^tST^ofc, 

(^) ^mi^rmmbfz. ^(DmM:^mmm\zi^^ 

;&^j^7 0- 1 0 0 /zmco«SHF^(::&^c 

b) l^^'r^;^^^y KctCOfBltCf^^^^OXJl?-;/ hcDitSI 
tUS^Lli, 1 0 0 /im(DX^-X?:>^WO . ^-^r©;^ 

c) 7s7f.y h<Dntmi)m'ox\r^^ctf)m^i!)^tfsi^ 

fZo 

C0 0 9 4] c:coc:<h(syp-:rTi/-f ±-eA-r:/u^ 

[ 0 0 9 5 ] ^l£^J2 

(A:/;1.vx^;/ hT'U >i5'^fflVi;^c^lK7'P-y7 K 
©$SIj^, St;^(D7'P->^TK^ffll/^fc1i6^=Kffir©J^ 

m) 

(1) ±m^mmi(D (d (2) t±<mm\zL 

[ 0 0 9 6 ] (2) yP-:/DNAcD^fi^ 
DN ASii;^^^l€:ffll^Tl2^J#^ 1 - 4 <D-:4^^;^®[ 

1 TffiUfegB^J## 1 «rS*<hb. lffiS^^k$-e:;t 
t)(?)S:gB^J#-^2 . 3:^S^{b$'lt;^ct)0$S^J#^ 
3. ^l/T6:^S^{l:^-ltAcfeO€:E^J#^4 iiL^^Co 
*y5:gB^J#^ 1 '-4<D-2^^DNA*jlS»CfiDNAgil!i 
^fi^«in?(D^J^^tCT h i o 1 -Mod i f i e r (G 
lenResearc h^Si) ^ffil^^^iCcfcoT^^ 
-JU (SH) SSra^ALfCo l^^>Tii^COflJJ^a[^fTV^ 
DNA^igiRL. iSSiS^llci^P'^ h^?^7 7>f-tCTa«[ 
t^TtD^^^JCffll^yS:. E^iJ#^2-4(OgB^J<&JKAT 

g2^J#^ : 2 

* ' HS- (CH, ) , -0-PO, -0-ACTGGCCGTlGTTTTACA' " 

SH^J#^ : 3 

' HS- (CH, ) , -0-PO, -O-ACTGGCCGCILTTTTACA' ' 
^m%^ : A 

* ' HS- (CH, ) , -0-PO, -0-ACTGGC ATCTTGT TTACA' ' 
(3) B J yj V^-lCcfc-SDNAyP-r/CDttttl, :fe 
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mi<D (4) \zw.Wibft:^iktmm(o:^^v 4mm(Dt± 
^j>^m<D4'D<D^ y ^ ^ y ^ ^ (Dmw^^^L . 
fz. 'A^^rmrfo >^\z±^ (1) tm\::^mrf^^L 

y^mrm. ii^T^m^s o^mmm^^y/'^-{f^\z^ 

[0 0 9 7] (4) -yOy^y^j^fC^ 
IM NaC 1/5 OmMiJ>^)^®f^ (pH7. 0) 

mmv^^v. i^yxwi^m<oDNAmm^^±\z^i^ 

MLft. ^Iri-e:^ 2 ^-^s^jfemr^ur/s >7KS 

fCo 20 
[0 0 9 8 ] (5) y^U^-r-tf-va yKft^ 

DN A^DN ASfj^fiS^T'^^U. 5*5^i^fcn-^ 

^y^m-t^'^xWkmit-^mDNA^'i^rz. comm 

it-^^mDN lU N a C i / 5 0 mM U ymBW 

m(pH7, 0) {zmmmmi tiut^^^o^zmm 

(4) xm^tifz^u-zfyu^ t/\-r^'jy^^ 
-y 3 yKit-"^ 3f^mfr^rc. -^cd^, yp-yru-r 
*iM Naci/50mMU ymm^m ( p H 7 . 
0) mmizxm^hx^u-':rmmt/\-i :/o XV so 

;^ci:;!)^orc-*llDNA^^Vi^^L.fc, :^(c^yu-:/T 

ARGUS 50 \ mr^t>h=.^ :^ (m tt^) ^mf^ 

[0 0 9 9 ] (6) jjgm 
^i^^k-:^lllDN Ai^^V'y5^T^^gB^J#^ 1 (D D 
N Ayp-yoX7|^^> hT?tt4 6 0 0 ©ic^feST^^-Sc^ 

DN AyD-:r(0:^;}?'y 2 8 o o c^ic^g^^qt 

DN AyD-yco;:^3j^^y hTti, 2 1 0 0 ^^^T > ^ 
^¥im^4 0DNAX\t^9t\tmmt^titJifi^':>ft. 

omf)^^. DN A7 mwL±x^±mmf^(D-:^mD 
N A^^^^\z^mt^ctt)^x^rz. 
[0 10 0] mmmz 

50 



( 20 ) ^mW-l 1 - 1 8 7 9 0 0 
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( 1 ) DN AyD-:/C0^fiK 

i uT^ZTFit^mmn 5 (omm^^r^-:^mDN A^D 

0. 2mgyml. 2mg/mU ISmg/mMc;^ 
^Jc-^CTE^t^e^ (1 OmM Tris-HCl (pH 

8) /imu EDTATi^mm) \zmmL. mm(Dmf3, 
^ 3mm(DDN A':/a-ymm^mmLrz iJE^^^mm 

^^J#^ : 5 
* ' GCCTGATCAGGC*' 
(2) B J :/'J >^-IC<i:Sttti5 

^U-trU>7. 5%, ^^7. 5%. 

7, 5%. ±ia-i5Si^ (I) T^^n^^ji&^f ST 

ML. ^cD7iimm^±m (1) xmmLfzmmo , 2m 
\ (D':fa-^mm\zmxx. mmmmfimo . o 

^^z^mL. co^ y^^y^^mmmixm^'^ftn^ 
)\^i^x.y h^^) yy(D^y \^},zmmLrzo 
[0101] :;^fc^y u >^{3A 4-9--f xcdt;u^«^ 

tt, ±fax "J rfC 360X720dpi CO^^TT^Jj^u/ 
7-^ yifi^n^^^\z^^Lft. SfcSIOlcn>hD- 

;|/<!:bTBJ 62 0 fflOrtjSgc^< >^ ^^7;U5 :K±{C 
W^LTz. COmi^^i^ 4^(Dy JU^^\zMLXn-D 

rz. 

[0 10 2] 'A\Z^^<Dr)lS.il^±\ZXt-y h^tlfc^ 

i7 h)u\zjzr)m^vrz. zz.xm^m\z^iib^ti^mm 

m\<'^rz':fo yy-(D^y \^f)^i^i±m^n^mmi^$>rz 

0CO#:|a{J2 4 tru U >y K;i'-C^So ^L/T 3 6 0 X7 
2 0dpi (;)^gT 3 X S^:^^ >5^(0XU y 

24 (tfrJUyh>'U) X (720X360) X (3X 
5) X4tfc= 373/zl 

i:;^ctS. c:co»0>^P-::/:^^;:i^^-r 2 6 0 nm^c43^t 
S©7ta^(^:lEIl^X$n;rc:^K7'^-yo2 6 0 nmfC43frt 

^^^m^m3\z7r^r. 

(0 1 0 3] ±H2 (2) t±<mmo^i^^. mm 2 m 
g/m 1 , 1 5mg/m 1 <D :/P - t> l^T 

m\t3 0 uU (0. 2mg/m 1 ) RZ^2 2 5 fiM 
(1. 5mg/ml) chLfc, ^mmt>^(^^U^ n^:f 
n-':fmmi)^7r:'ri&^mRZSm^^\z^ibibntizfa- 



( 21 ) 



11-187900 
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CO 1 0 4] (3) j^^ 

^n^tr^^iz^^mm-fu-^iDmmm^itmab^nu 

itbfztz.^. mm3 uMRx^s 0 uMcDmi^^m^^x 

y ho^iitj^ammx^-Drz. ^tzmmz 2 s uU(d 
mi^^m^^xi^^Lrz:^^sy Kti^>^x^^y httkK 

[0 10 5] mmm4 

(nzTji^i^juy hzfn±i7.y)mm'ya-':r{z^^^i^^ 

(1) mm^a-':r(o^f^ 

Tx-> (y.m TAJ tmm) Ome 
r (^j^iS) , oligoA(40-60mer;77 
Jl'^-yT^m . poly (dA) (300-400m 
e r ; ^r^t-VxTttM) ^tti^tlT Emmx^mL 

xmmm^f)^ime/mnzt£.^^omnL. 3:^(d^ 
f3.^mm:/u-:fmm^mMh^. ti,^i ome ro« 

mmm^ : 6 

* * AAAAAAAAAA' " 

(2) /'^':f)i'Z^JLyh':fU>^-\Z^^DNAmm<Dt± 

m 

m^u y -)iEH : jwmy 7 ^ >^ ^ti )V) iwt% 

byc:^^cD^^yp-y?gf^^^i|i|ii^;:>^^j;3 0. Img 

CO 1 0 6] ^mmz tmmtf- h u vtc3S^L;t& 
^ (Dm^:fa-^mm^r )i^iiK±.iz\±m^'^. :^^^y 
f-^ y^^u^Bm^zxm^i^rzo ^©i^^^ssio 

me vRUA 0-^6 Ome r <D:^i?:/D b T 

f^. 7)\^^^±\zmiLLrzx^^y hf)mmt^/vrz^n 

-::^7 ti^n^ntzo ^rz 3 0 0 ^4 0 Ome r (Dm 

-ifim^ntzf)^. m^'r^:^^y hm±t)^i^f}^-ox\^'^^ 

g2^J#^ : 7 

" Cys-NH (CH, ) , -0- (CH, ) i -O-CH2 CONH 

: s 

" Cys-NH (CH, ) , -0- (CH, ) , -0-CH, CONH 



40 



ct\z^mt^m^<D^i^^itf}^±\:. Ay;uvx-/ h 
^y \^^^^<D^m(D:^\^m)^^^^iEm\zti,^rz^t^ 

[0 10 7] 'A\z^^ o^mzfu--:/mm^m\^'^xf^^ 
x^tz^u^-yyv^ h(r>7.if^y v^^mmz ti^^icb 

THIJlXbfc, lHliiXbfc^®?yP-y^ft8c 1 0 0 M I 
^mtSlMh'JX^;i/T5>T-trx-h^^t;7-'70 

^^n^^\1t^i)^'otzZ.hi^mUX^fz. ^tz^n.\.tz 

[0 10 8] ' 

(Kft^mmCDi^t^) nmrniO <4) (C*5V>T, ^k:/ 

20 ^^>/^-^\z 10^. 9 0^. -^^M (2 5t:) 
mLrz^9\'\tmmm i chi^tntcLx^a-yru-f ^® 

Kit^izmLfz. ^(D^M9o^. ^BiU-m^jt^^'^rzzr 
n-:/T i/-f (c-^i^Tii, ±xm^mixm^tirzyu 

TLx\^^^mt)^m^f)^\zf^'Drz. -y^Kj^^^^mf)^! oi^ 
<Dzfa-:fru^\tmmmi<D^ti\z}t^x. 7o%m 
30 momytrnxh^ft. 
[0109] mmm e 

(1) ±fS|li^0iJlCO (1) RZS (2) ^^<|^^fCb 

T 7^ p - :/ r K ffl © ^ ® jia 31 ^ b Ac :^ 7 X ^ ^ ffi 

COllO] (2) -ya-^PNACD^^ 
TfSE^J#^7 0:^g@B^J^W-r^yPx< >^ 

40 (PNA) (Q*/i--tryx^ y im ^mM 

izi^Tsf-^ >nm (Cysch^ia) :^^)ig^$n. ^(oi^^ 
^tLXN^t^\z^:t-)imf)^mx^nx\.^^. ^fzm 
mm^ s0PNA■/a-:/{tm^\m^ 7copna>^p- 
zf^-mm^it-^^-fthox^^. 



-ACTGGCCGTCGTTTTACA' 



-ACTGGCCGTTGTTTTACA' 
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(3) B J :/u >^^-tc«i:SPNA:/p-:/(Oti:ttt, i5 

±gB#^ CDPNAyu-y^lOOMlCOO. lwt% 

^l^ry U-fe U > 7 . 5wt%>^^7. 5wt 
%. 5^:t 7 , 5wt%, Sa^±fB-i3Si?: 

(I) "e^$n57-fe^^>7;un-;u (^a^ : r-fe 

^i//-;i/EH ; iiW77-r >^^;^;u (^) tt^) i 
w t %^^ts7K^m^±.t^p N AO h u y)i:tn^mm 

n/c mcoiSfflrtT^D, 1 5 c p s CD«5 

[0 111) C(DPNA>^D-ygfg#^ ^M0iJ2 

0 (3) fc:HB«Lfe(Di:l^«ICbT±ia (1) "Cf^fifcL 

[0 112] ;^cCi5±Hay'j 1 etmijf^*feO(DP 

(0 113] (4) ZfUy^>^Rjt. 
IM NaCl/50mMU >mmm^^ (p H 7 . 0) 

>Af^m^^\zmhx3mmnmL.^ay^>^K^.^ 

[0 114] (5) A-f yuy^-t:-'>a >JKli£: 

mmm^7 (o?NAtmmmis,mmmm^mr^-:^m 
DhfA^DNAj^m^^mx^mv. 5' ^mzn-y 

m^it-:^mDNA^ 1 OmM >mmmm (pH7. 

0) »c:SJ^«S5 nMiiT^lScfc-^tw^^L. 1 m 

1) > COD N A^^4'{C±!E (4) •Vnfzya y^> 

^mmbtzP N A':ra--f7 ^mmv. (25 
t:) Ti 2P$PBiA-ry'jy-r-tr->'3 >Mjs£;^fT'3rco 

-^-O^, yD->^TK^ 1 OmM'J >KJ^tf?« (pH 
7. 0) ^f^T^^^bTPNAT'D-ytA-rr/Uy-r 
XL;5:;!?^o^c~-:*:tlDNA^^ligttb;to 'A^Z^^u- 

mmt. u-y^yB^zmr^y^jiis^—tyh^^m 
Ltzm^mmytmrnm^m^^^x^mLtzo 

CO 1 1 5] (6) ji^m 
^SI^b-*fiDN A t^^Ty ^T?*^iB^J#^7 (DP 
NA>^D-:/T(^ 2 4 0 0(7)^^ST^oJ^c(7)(C^LT 

1 ^ X T y ^ifi^J -5 E^J#^ 8 CO P N A y D 
-•:/T«Jfi«l¥5^'© 1 lOO-C&ofc. &L±oyctf)^iE>P 
N A7 l^^ ±X^±mm^(0-:^mD N A^^m^\Zi^ 



( 22 ) 1 1 - 1 8 7 9 0 0 
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[0116] mrz/\< -fo y^if-zy 3 >mco. ^x;j? 

;)«j^2 0 0 tim(Dmm[^^Z$>^Ct. 
[0 117] C(DZ.t\ffa-';ryU'i±x/\^'/oy 

XLfzTsTf.y h<D^wj^mm^f7t>'^^±xmibxm 

to 1 1 81 MICA< :/Ui5^'f -^-xa >JK]^^> RZS 

^(D'i^cD^Kft^(D~':$imDN A<Dm^\zm^^^mm\zm. 
iti-ho^j:.^'^^^it^{(^^^:^m\^^rzisb. mytom^ 
^\zm\:^h^J^A<Dm\h\zmMt^»3W^^U<. -fu 

CO 1 1 9] :^ct^PNA7'D-:/(0X7}?'> S^;<f«IIJifi0»l 

1 X%fz^U-^yv-{ OT^it^y l><fcOt);^#l^ii*« 
5^ e>;&^T;'.£(.^;!i^ :*:^B>g# {1 P N A 7" □ - ^ }i D N A 
y P - y i it ^ L T ^ ^ ;K ^ ^ t!)^ ^ i CO ^ 1. ^ ^# T *3 

0. mm<r>ii^m^o^i^^^<r>^y^V::LyV^^WL(r> 
^m^-h\z^m^^z^^^^%. 7.it-y v^ti^mu^ 

CO 1 2 0) nmmi 

(1) ^^5l^7&^6;tJ:^:^^Xg|R (50mmX50m 
m) 2w t %*g?{t::>-hU^7A7K^S8^«:ffil>Ta# 

{t:U;^c. y^if--^'y^'^^^^\.tzi/^y\\L%m (r-yj 
V F^^v^P tf;U h U h + >''>^>) <&^tyv^>;^ 
>>:/U (S^i?p« : KBM4 0 3 : fi^^k^^X^ttc 

^^tfcii) ^ 1 w t %^wr^ 5 0 w t ^^r^^y-^U^K 

®»CX tf>3-iS7-T^^L. 1 0 Ot;T5 5>P^jtlD^, 

(2) i>:(C:^-4^>y^'yi^^^^1-aDEEP-UV 
Uv^Xh (>^5'^y K i:7Xffl^:^iai/xX h) (PS 
S.«:BK-739P: ^Bmt^m^^^m) ^Xfcf 

CO^^^n-^y hT'P - hTB 0 5^rBlJiD»iLTg| 

ib^-itfco DEEP -vvm^mm^m^^x I cmx I 

cmO^^tC. ia5tC*5tteB!|Sg^;x>)UF^(D^m (X) 
50 0 0 izm, RC;C^x;UCDJi^4^7&* lOOwmXlOO 
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Ox.)V(D^m\t5 0 tf n u «y (p 1 ) (hlf^^tx 

^. c<DmAX'y^ y h ^) ^ 7s^m<Dyi^izMt^m 10 
mM\t9 3' tmn\z<<. ^r^^x.)immo7f(.\zMr 

10121] (3) I 0 uU<DU-y^>Byi(.m^Sl^/'^ 
y;Pvx'y hT'U >i5^- ma»^ : B J C 6 2 0 : =*^-\' 

yl^^zmmVfz. ^bT±HE (1) RZS (2) TffllcL 

rzmi[^^:f^)>^\zmmb. mmm(D^x.)i^\z. mfevi 

fz, tj::h I ^ jLjlhfzO (Dm^^m\tm 5 0 p 1 Tfe-So 20 

'A\Z1 0 tiU<D7 ^ y F I TcoyKmm^mo-c 

yi'izmmbx. ^\za-y2.>By^mm^^fi^i.rz^ 
x.)i^zmmt^w\<D^ji)i^z^^Lrz. ccxu-y^ 
>BRTsr^y F I Tc^m^^ft<D\t7i^miix$>o^> 

zsnyt<Dm^\z^-DX^ 3Lju\zmf(^^nrzmi^(D^m'p 

^rDX=l>^^^-?^3 y:S:mmX^^^X^^. 

[0 12 21 (4) m^mmm (-3> m) ^m) \z 30 

^mmb. ^mi 0 oi^^zxo 
x.)v ^zmt^t^nft^^oyKmmco^m^ikytxmmL 
fz. "^(Dm^^^ (DT^mt^th. mm^m^t^ctf^ 
<^ m)UiH\zi^-{zm^^nx\^^rz. ^rz^^<D^jL)\, 
:^^^\tKiuzm(D^m<DWi^\tmm^nr. ^uT^uy 

[0123] %mm^ 

(1) mmmi tmm<o:Hm\z^r^zr^v^'^h^)^7. 

(BM) nom^^r^fi^Lrz. 

(2) DN AyD-:/(h LT 5 ' M^(Di^m^\Z ^} yfk 

^t^^'^^fs^vy^iYbXTB. ym^^^^Ltz \ 8ft 

-T-tc^bT lf®CD^^U;t^H;5^^X-7'y^CD7^P- 

y {mm^^ : i o) , si^xsmmm^ ^ o:^ ^} -\z 

^J## 111) (^TB*Sai&«c^t^a», HP L 



) 11-18 7 9 0 0 
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-*i^DNA-e^SM 13mpl8-ssDNA 
^W?a:iBJiJT^^. i2;lT*C|B3?iJ#^ : 9-1 1 (DSSffi 
Se^J#^ : 9 

* ■ NH, - (CHr ) . -0-PO, -0-TGTAAAACGACGGCCAGT' " 
E^J#^ : 1 0 

* NHi - (CH, ) , -0-PO, -0-TGTAAAACCACGGCCAGT* ' 

@H^J#^ : 1 1 

* ' NH, - (CH, ) , -0-PO, -0-TGTAIAACCACGCCCAGT' ' 
(3) ±gBiB^J##9-l 1 ODNA >^a-:/{C^bT 

^^^^mt^-^mv>^ A^^^Ltz. 'A\znaC 1 ^ 
B OmUiOm^X^tST'Emm (pH8) \Z. ^DNA 

-^u-yikxi-ifi^xy]^ A^m^^mmf)^ i o o mm t?^ 

S.fc'^tC^^b, DNA:/D-y^fiKRaC-*taDNA 

^SS^PSlL/fCo -^bTDN A:/D-y$^tj^^ 1 0 

0 At 1 \zi^hx^^ (DDN Azfu-':f\z^mmt^-'^m 

DNA$-&trl§fiS$ 1 0 0 1 j&OATig^l^, ^-<rOg 
^^^0e&9 OTC^i^e 2 5'C^-rii«IWtC2P#PBl;&ittT?& 
^L. ^^CDDN AyP-^/^t^^Jr^-^IMI^ig^cT^A 
-f yj y HSr^^^^-ttrc, :;^fC±gBgB^J#^ : 9- 1 1 

cD^DNAT'p-r/cDA'f y H^-^ty^jge^E, yj 

'trU>7. 5wt%, ^^7. 5 w t ^:tvy'J 

-;U7. 5wt%, Rc^Bfria-jis^ (i) -^.T^^n^r 

^^Ltzn ^^ifODNAyo-yc^A-f yij y H^^O 
Z.ni^<DmW^<D^m^:h\tmnh SO^-SOdyne/ 
cm(D$efflrtT*0, *;t3te^t) 1 - 5 c p s (EStt 

[0 12 4] ^A\zny)Vi^:Ly h y J >:S^- (^p^=S : 

B J c 6 2 0 \^^j> im ^m) m^>^^>^^ 
3f®fflicb. ^>5?o-r>i7:$^>^fc±gBo3fflc5A>r :/ 

'j vmm.^%^h. IIM^J 1 t:ffiu;^cA*^;Uvx h 

(2) x^^LitBu^iivT.mw.^'tyVh. *-rsa 

^J#^9coDNA7'n-:/(7)A<:/Uy K^^t;^^^^ 

1 ^J@(0':7x>il/ (EI6C01 3 1) JC^j^LAcp ^(cS^i 
#^1 OcODNAT'n-^/OA^yu y K ^ ^ 
±13 1 3?iJg<7)'i7x;i/fcB!|fi&-rs 2^J0 @^7x;i/ (060 
1 3 3) tC^j^L, M{CE^J#^ 1 lC0DNAyD->^ 
(DA^"/U y V^^t^mm^h^2m^O^ :!i)V\zm^ 
t^^m^(DO (136 CD 1 3 5) \zm^Ltz. t^^ 

1 ocD':7x;i^{cMLT{5rnoA-f ^ h*^?g?$4|5iia: 

fcBLTli^ 1 0 0 p 1 ^i^b^Co COStjt 1 •:>C0'i?x;KD 

$fi0fj^)2f&i?ibS7:>^ ii0^-c^'i7x;!/^lii^L.;t^ 

fcJ:oT^7x;H^tCjh*oT^0. O x ;Urat?CD ^ D 



( 24 

45 

[0125] '^{zmWi^ 2 5"C, mm 1 0 0 %C0tIM1I 

[0 12 6] (4) 'A\Z^m^S 0 rcDif^^KT 1 05^Pb1 

(0 12 7) ±g2 (4) ©^f^fCcfc-^T'J'xJUl^ODN 
A :/ p - ^ <h S b o X + ^ tl M Sa b T K 

^^/j:d, ^rcKit^^'ttrz:^^ /-)\^r^>\zh7i^mm 
m\z^mttji^. 

[0128] {5) '^\ZN a C \ ^ 5 OmMOm^-C^ 20 
trXE^?^ (pH8) iCffi^J#^ 9 (DDN AT'D-T'tC 
>t*re^±*S*i<i(?)-*^DNA$^j^iSa[7!>M 0 jtiM 

ti^^^v^zmmL. c<Dmmz±m (4) Tttrox 

;i/{cx>i^=^^x^$:^AL;/'c:/D-yr K^^iltb, 8 
o'C;!!^^ 2 5 r:^v 2mmf)^^'fx^mL/\^ ^ -( if 

ac 1 ^^t^TEmmm (phs) rmm^2 o^r«ij5fe 

[0129] (6)^^JCNaCl*5 OmMOjftST?^ 

tsTEmm (pH8. 0) \z. zii^mi^mz^ y^-ij so 

I/- h LTlOiC)TiC^^^-r^, 2-;<^;U-4, 6- 
h'X (4-N, N-y;<^;U7^ / 7xX;U) tT >J 'J 
Ar-f :trS^-r K (JliCT rp 2 J <i:ll§) $^<0»S7&U 0 

uutf^^^o\zmmh. zcDm^^^m-i y^z^jLy 
yh^'j>^<r>^y \^^zWiOi^nrz. s;^c±ia (5) 

^\Zilyh{y. (DO x.)[^\znbXP 2m^^ 1 0 0 

p 1 -rs-Dmi^Lfzo^. ^^^^ ±-r ^rzisb\zmm i o 
*c«i^bfc**ilSE:^0^«5ijij (^ffi^ : i mt 2 : :t 

u >/ix7t^^^^^i:®j, : loofg. ^^m^m 

moy ^ jv^-^oL--;/ (EhBrny 4 5 5 nm 

^ 5 9 5 n m (iSiS) , ^D-f^v^^^^— 6 20 
nm, ^5tfflAMJ 7-.:7^;u^-6 1 0 nm*^6 7 2 5 
nm ) ^^m) ICICCD:^;<5 : C 

2 4 0 0 - 8 7; ^^a^ h X iJ7 X ttlJ) ^- v^P 
•t:^y1t(Siai&:ARGUS 50: ^^^n-^-h 7.^ 

25/imX25um, -T >7^^ 3 > X 6 4 > AR 50 



) 1 1 - 1 8 7 9 0 0 
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Gus 5 0 (Dmmu^)i\tm:j^Wi^Lrz. 

[0 13 0] ^(Dm§^. ge^J#-^ 1 ICODNA^P-^^ 
*ie^$-ll:fc'^xJU;5^e>«, A ^ ^ 7 > K <h IrI 
^(D. 1 2 0 0- 1 5 0 0 CDm^^^^T^J^H^^nfc. - 
9 C0DNAyp-y^^^$-a-/i'j7x;i/;5^e» 

ti. 9 s 0 o-'i 0 3 0 o(Dmytmmf}^mm^n. ^rz 

E^J#^l OODNA'fa-f^l^^i^-^rzOji.JVff^io 

{t. 3 5 0 0 -3 9 0 o(Dm^^mf)m^^tirz. M^Z 
^m^^T Emmm^m^^x 3 s r-c i 0 ^m^i^vx 
nmmyt^m^m^Lfztc^. ia^j#^i oc^dna 

□ - :/ & ^ ^ ^ i^c -^z X J U ifji ^> « A *y ^ ^ > K 

mmm(Dmyt^mLf}^mm^nu<r^':>rzo 
[0 13 1] z:tli^(D^^^i)^^. *liss«3j«c^^yp- 
:fru-i^m\^^^ctx. ^o ji)V\z:^\,^x/\^ zr^) y 

t^±mm^um^»m^^mm^zi^mxB ^ tf)^^ 

(0 13 2] mmm9 

(^mm 8 <7)yp-yr u-c <d^o 3i)v^<DKf^^^n(o 

(1) ^mm s tmmzLxm^imn 9 1 iodna 
>^ p - $ -a-fcs^ ^ b /t, 

[0 13 3] (2) E^J#^9- 1 I 0DN Az/U-y" 

\zMbx^±^m^r£3mm(D-':^mDN A^^^v 

ft. N a C 1 $ 5 QmUOmmx^tST Emm ( p H 

8) \z±^3mm(r>-:^mDNA^^^(Dmmf)^i 0 0 

uMtt^^^oizmmvfz. Ay;i/vx>y hyj 

(^iPp^ : B J C 6 2 0 ; ^iry > (^) ttSS) > 

(1) xmMvrzmwLhzfoy^iz-tyhi^. 
9^1 1 (ODNA:/p-:/75^j©^bTi>s^x;u»c^tb 

x^^^±^m^tj:-^mDN A^^t^mm^ i^<oo 

x.)l\Z-D^ 1 0 0 p I t^C^^^rab/Co Z.(D^.^X^O JL 

)i<D^m^mwLmxmmvrztc^. m<D\zc^. 

0^0 ji)i\zmm\z^f^^tsit^^^mm(omm^mi^ 
x^^z,tf)^^i)^^rz. 

[0 13 4] (3) 'A\zmmm^ Lnmz\^X^O 

^mm^ tmmzLxv 2^^^^^:^ x.)v\z^^^h. ^ 

<^i^^. :^T(0'::;x;U;<i^i^ 9 8 0 0 1 0 3 0 0 
<Olk^f)mm:'^nit. C©C<»:75>6SffiyP-y7K 

©^•>x;Kc:f@sijtcSit:;#jM$#^l&b, ^'>xjk-43V^ 
T:/p-y<hSJi£:4^M^SjE£;$ii:. > bTSj;£:c[)j(@:li^ 

* «i m T ^ -5 c (fc ?s i§ 5 n . 
CO 1 3 51 my&mi 0 

7 OS«C0'!7xJH£ffiOSa;!K{b^31) 
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[0136] (2) ^(Dmmo^yy^'^h^Jy^Xi}^ 

:^i:^Ae»nSo 10 
[0 13 7] (3) :k\zmmm7 tmrn^zLxu-y^ 

>B. Rzsr ^ / F \ r ccDTiamm^m^^x^ x,)i^<D 

^ (OTiamwiitmzo x.)]^^xmm^i^^r ^ c tif3i< o 

^ct^^. 'ik\zntj:^':fu-zftmm'^mt(DKm(Di^ 
m\z\t^^^mtti^o :^nmm\zmnLft^ 3i)v^m 

<Dm7f^itmm\t^(D-mmmmtLx0^L\.^:^mx$> 

So *;t^^(Dfe^;5t^j^^n^'^x;i/;f5^e>{iSl^JCfi& 

i^it^ctyiv\z. (D^ jL)i{z^^ (D^my^mm^ 
[0 13 8] mmm 1 1 

(BMf^^^^(Z)#':7x;utr:/n-:/@^ffitrfliS^A so 
(D^(Dmi^^^ y^i^jiy h^\zxm^Lx%ftm^^ 

<1) mmm7tmi^\Zi.X-:fyy^'^h^)y^7.^m 

[0139] (2) r^ym^f^-^Lfci^yyit'^f^ 

;<h + 5/>^^>) ^'^tsi^y>:^y:f^)>^m (^a 
^ : KBM 6 0 3 ; m^^fc^X^^^^^^ftl;!) 1 w t 
%#^-r^ 1 0 w t %;^37y-;i/7K?§?^^^MT-T?3P$ 

b;t. 'Qi^"Cc©^ie?*Ay;us;x*y h (Si 

: B J C 6 2 0 ; ^^■\'/ > (^) tfcgi) m^>^^ 

>^\z^mL. nmm i tfflc^;^cAy;uvxy h^u > 

^O'N^y KtCife^Ufc. */t±g2 (1) -rfflicLAc^^ 

yf<i^m^nrczyy>it'^^^^'^i^^>tt yzf^j >^m 
mm^mmms tmmizLx^mbfc. c<D^^t:2s 
mmi 0 o%(Dmmmmm\z3 o^tkmLft<Dt>. 
m7ff.x^m. xhr>tejiu, -^-co^i 0 o'CTs 05>pfl 

^-^bX. ^►'^xJKDicSlCTS yS^^Abfc. 50 
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[0 14 0] (3) ;i>:fcx^'>-r5>?JU-4 - (vu-r 

t %DMsomm\zmmm&f)^5w t%tu^^^\zm 
ML. c(Dmm^±m (2) tmm^zbx^ >{7i^j:y 

hT^'J >i$^-r&'i?x;ufci 0 0 p 1 -r^-iD^^b, ot^^T 

3 013. umi 0 0 %<Dmummmizm^^ 2mmmm 
Lfc. '^^zmm^mwx^^b. T.^^y^m-^ttx^o 

[0 14 1] {4) DNA:fa-^tLX 5' 5^$S(D7K 

i^^Jc g >^s^:^+-t^;A5"^>$:^^bT5^:t-;^^$ 

j^^b/tl 8ai4c<D^'J::fT- : 1 2) , E 

2 O^iJ zfT-{C^bT 1 ^ U:t^ H7!^t 

^;^v»y5"cDyD-y (iB^j#^ : 1 3) . Rzs^mm 

m 2©^'J:^T-(c>ttbT2<®CDp?^ H;^^^ ;^ 

v>y^(DP^D-:/ : 1 4) {±xB*mmm 

^^ttSJ, HPLC^l/-K) <&ffll:bfco Ji^TJcSB^J 
: 12-1 4 0ig^gB^J<i:'J >^-vCO#lii^^ 

IBJIJ#^ : 1 2 

* ' HS- (CH, ) . -0-POi -0-TGTAAAACGACGCCCAGT' " 

mmm^ : i 3 

* ' HS- (CH, ) , -0-PO, -0-TGTAAAACCACGGCCAGT' ' 

SH^^J#^ : 1 4 

* ' HS- (CH: ) , -0-po, -0-tgtaiaaccacgcccagt' ■ 
(5) 1 omM(Do >mmmmiz±nmn^m 2-^ 1 

<ko\zmm'^'^rzo (ddn A':fo-':rmt^^±n&^ 
mms ^mm\zLx±$^ (3) xi^^LrzmwL(o^Di,)\, 

±7!/^oT^?^bTl.i^75^i^;^1i(DV hU^XtC^oT-i^ 
x;H^tCil:*oT*3D. ^nx=i>3^^;^-'>3 >Hg 

f^^tifsitf^-ofto com^^ 3 ox:. Mgioojson 

^^^ti^^. <DDN A^a — :/<D^^-)im^^^ 

x.)]/<D^U^ ^ \^mtKft'^'^. DN A:fU-:/^^WL 
iZf^^i^i^ft. 
[0 14 2] (6) 2CDDNA^D-y(C^ 
VX^±^m^^<^-^mDN A^^^b. NaCl^S 
0 mUCDmmX'^tST Et^miZ. C(D-:i^mDNA^m 

t^mrnf)^! 0 uMtt^^^o^zmmbft. :iomm^z± 

ta (5) xmtzDN A'^u-':rm'^m^^mmb. so 

■€-2 5t:S-X?2P^rBl:6^ttTI^?Ub, A-T U If- 
3 y^trt^-ofz. .^{CNaC 1 <£1 0 mU(Dm^X'^ 

tsTEmm (pH8) *ffii.^T2 o'CT?2 o5^rass=& 

b^c. 

[0 14 3] (7) A-r^U HtC-r >i$^-:;^U- hb 
X\tCisf>xm^^^r^Umx$>^YOYO- l $Na 

c I «:ii«5 omMT^trTE^^e^^c. mi^m&f>^i o 
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uMtu^^oizmmLfz (pH8) „ c<Dmm^±^ 
f& ie) o^m^nf3:':>ftmwL<D^^x,)\^\z. loop 

[0 14 4] ^(Omm. gB^J#^l 4(DDNAyD->^ 

mo. 1 s 0 0 2 0 0 o(Dmyt^m-f)mm'^rirc. - 

;^i2^J#^l 2 (DDN A7'n-y^i^^$'ti:fc':7x;U7j>^ 
^H, 7 5 0 0 -8 0 0 0 (0^3t5Si[*^mi^$n, 

\t. 3 1 0 0-^ 3 3 0 oomyt^mfi^mm^tifz. w.\z 

a^m^^S^&iBll5^L;/Jt:<i:;i^, E^J#^ 1 3 cOD N A >^ 
D - y ^ ^ $ It -^7 X ; 75 > e> A ^ ^ ^ ^ > H (h |SI 

CO 14 5) cn^oi^Mf)^^. :^nmm\z^^zfn- 

^ ^ ia li W /^c ^ 6*1 ^ 4# ^ 6^ ( C ^ m ^ ^ C (i: t!)^ 5^ 

[0146] nmm 1 2 

(1) ^mmi 1 <i:(^^tcUTg2^?iJ#^ 1 2-1 4 (^D 
NA:rp-yS:j^^$-&fe^^<£ffllcb/!:. 
CO 1 4 7) (2) IB3?IJ#^1 2-14CDDNA:/D- 

fc. N aC I 0mU(ommx^tsTEmm\z±m3 

mmhTz. )5:^#>«?CD-3^iiDNA^^CDp H«8 "XfS 
-5. A*:/;i/i;x Nt'U (^iS^ : B J C 6 2 

0 \ ^-vyy m) 9 y^^3mmi^ 

L, ^^<D^>^9y^\z±.^(D3m(D-^mv>nAm 
m^itmh. 1 r^i^AcA:/;u>^x^y h^u >^ 

(D^y \^\zmmi.rz. Sfc±sB (1) 

T^U >^ (C-fe 7 HL. gE^iJ#-^ I 2 I 4 (^DN A:^D 

-yt^t^'^\.x\^^^o x.)\,\zn\^x^^^±mmtf^ti- 

*t^DN A^&^tfj^fS?^ 10C?)':7x;KC0^1 0 0 p 1 

tj^f^^ni*. mrz'yu-':f7u^<D^^x.)\^\zmwi\z 
ft. 

CO I 4 8] (3) '^\zmmmi 1 tmm\zLx^ox. 
mmmi i tmm^zLXYOYo- imm^^o x. 

;UJC#^*&L. m3tS:lil^r^C<hTA< >^U -y HCD^m 
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j:)\^\z:id\^^X':fa-zrtK^^mn^^ft^t'^. "tvx 

[0 14 9] ^mmi 3 

iBMm^m^^j:-^^^ymmAm(Dmm^zmmLxo 
x.)\^\zx7f^^ym^mxLrcmm^m^^rc':/u-':f7 v 

(1) %l^Wii(r> <2) cDiBi^ici(eoT:/^y^v h ij 

[0150] (2) ^^^J 7 O ( 1 ) cOfSigfC^oT. 

:/D t;;u h u h + '>'>^ >) «:^tfe^^>:^ y > 

y^J (^^S^ : KBM 4 0 3 : ftMlb^X^^iS:^^ 
m O 1 w t %7KI§f^^^iaTT 1 B^raliftJ^UT, l^i/ 

XZ.(r>^WL^\Zhl^ (1) TfflSbfcHffl€:^?aTT3 

SIETtK^I^^L, 1 2 orTS^J-Fal^-^b. •>x>iHi5 

Mi-'&i^«^«9 5 tiin{c< v^i^iiTWO, 

X^^tz. Z.<Dm\ZBUB^'ik<Om^^iy^>n,y':f^) 

> y ^PJ -r ^asr § c t cfc o T =b X ;i/ JS® 'vtD X 3i? 

[0151] ( 3 ) ±fB|I^^J 8 CO ( 3 ) ( 4 ) tC 

UWLLrz:hm\ZW-:>X. iB^J#^ : 9-1 lODNAT" 

D - y X icffi »c $ -ar^t , 
[0 15 2] (4) mmm^^\z^\^xnmmfi.^mm, 

^ ^ T ^ - D N A D N A S i^^fiKHT^J^ L , 
5* i^mz^^^ J- )V7^>^)> fi-^^\^X 7- 
30 ;*5=-;Pn-i$^5 >Si©^b;fe^iSS{k:-*iiDNA*|# 
Aco CO^i^{b-*ilDN A^N a C 1 5 0 mMOti 

mx^tsTEmm (ph8) {cgi^»S7:)t2 MMt:^-5 

J:^tc:^«?L/S:o C(0^?«{C±8E (3) T^lfcDNA:/ 
n-7^j^^g^:&^i?t 8 orj&^f) 2 6t:s-z?2^p^ 

Aco ^eco^T'a-yy 0 mM N a C I / T E 

Mif^ (pH8) $ffll^iT2 9t:T2 0 5^fSt^?^bT:/ 

m^Lfz. 'A^zmmms tmmi>zLx^^ji)Vf)^i^(D 
40 Wi^m^mmi^rz. 

[0 15 3] (5) 

1i^^t:-:*:fMDN A<h^^T7^-Cfe^iS^i#^ 9 0D 
N A':/a-':/^f^^^^rzO x,)lf)^ib\tS 5 O 0-9 4 

0 o<Dmytmf)m^^^tirz. i^tzm^imm ocddna 

7^n-y$jjg^$ii'fcr^x;U7&^^tt2 800-3400 

(Dm^mii^mm-^n^Tzmm^m i (donated-:/ 
Sr'ii^^^-iirAc'i/x^u^ji^^ji 1 2 0 0- 1 5 0 omm^m 

1 OmMN a C I /TEiS»fl3! (pH8) ^m^^^^X^iZ 
50 3 5 t:Tl O^^PfliSfef^bfct E3?IJ##1 OODN 
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1^ c:) # S W «^ m ^ fil S C i: ^ S . 
[0154] 

[0 15 5] M(c*%§g{Ccfcn«'>aa)j^#:;&^e-rt)ii 

C t T i^- > ; U 4^ i c ^ 6<j M # ^ r § Ti^ § ^ cfc 0 iE 

[0 15 6] j;nj^, yp-yyu-fco© 

[0157] 

[BB^i^] ffi3?iJ#^ : 1 
mmcD-Bi^ : 1 8 30 

S2^j<^^ : mm 

m(D^m: 5* ^SatC^:t-;PS;5^)^^ 

ACTGGCCGTCGTTTTACA 

iH^J## : 2 
SB^^JO^^ : 1 8 

mm(Dm:mm 40 

: -:^m 

Se^lC)^^ : ^^DNA 
ACTGGCCGTIGTTTTACA 

mm^n : 3 

SH3^JCD:^$ : 1 8 

m^iom : 



ACTGGCCGCTTTTTTACA 

gH^J#^ : 4 
E^iC0:g$ : 1 8 

mmom : mm 

h4^D V- : mm 
^^i(Dmm:m(Dmm ^i^dna 

ACTGGCAICnGTTTACA 

SB^J#^ : 5 
SHJ^JCO:^^ : 1 2 

E^jo^ : mm 
m<o»i : -*ta 

mmommimomm ^^dna 
mm 

GCCTGATCAGGC 

@H^J#^ : 6 
^m(D3i^ : 1 0 

mmom : mm 

m<D^ : -:^m 

^n(Dmm : momm ^^dna 
mm 

AAAAAAAAAA 

mm^^ : 7 
mmo^^ : 1 8 
mmom : mm 

mm<Dmm : mcomm ^^pna 
m<omm:N* ^mziy;^^^ yn^mm^^ 
mm 

ACTGGCCGTCGTTTTACA 

mmm^ : s 

rnrno)^!^ : 1 8 
mmcDm : mm 
m<D^ : 

mm(Dmm:m<Dmm ^^Jcpna 

toOlf^:N' ^m^ZiyTs^^ >nmi)^i^^ 

mm 

ACTGGCCGTIGTTTTACA 

mmm^ : 9 
mm<o^^ : 1 8 
mmom : mm 
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TGTAAAACGACGGCCAGT 

K^J#^ : 1 0 
m^(D3:^ : 1 8 

m^KDm : mm 
m<o» : -:^m 

mm 

TGTAAAACCACGGCCAGT 
S3^J#^ : 1 1 

mno^^ : 1 8 

mmom : mm 

mmcommimomm ^^dna 

TGTATAACCACGCCCAGT 

iB^i#^ : 1 2 

mno^^ : 1 8 
m^orn : mm 
m<o^ : -:^m 

mmomm : iik<Dmm ^^dna 

TGTAAAACGACGGCCAGT 

mmm^ : i s 
mm<o^^ : 1 8 

mncom : mm 

m<Dmm: 5' Mmz9':t-)vmf)m^ 

TGTAAAACCACGGCCAGT 
@e^J#^ : 1 4 
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10 



20 



30 



mmo^^ : 1 8 
mm<Dm:mm 

^mommimoymm ^^dna 
m(Dmm:5 'mm\z^^-)]^mt)^^'^ 

TGTATAACCACGCCCAGT 
S? 3t -r 5 J£ (0 li BS iSi 5^ la T ^ s , 

[m4] mmm4\zi5i,^x/^'y)\^>^x.y hm^z^-oxr 

(b) ms (a) COB B^^SiaT&'S, 



40 



1 0 1 
1 0 3 
10 4 
1 0 5 
10 7 
10 9 
111 
1 1 3 
1 1 5 
116 

117 
1 1 9 
/I 2 1 
1 2 3 



1 . 111-2 



[1^6] 



□ □□□□□□DDDDW131 



•J-l 3 3 



□ □□□□□□□□□a 

□ □□□□□□□□□□ *-rI 3 5 

□ □□□□□□□□□ q» 
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[1^1] [i^2] 




DNA mat Cmg/ml} 




